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Public Health
Public health fulfills society’s interest in assuring

conditions in which people can be healthy.
-- IOM (1988)

Public health is one of the efforts to protect, 
promote and restore the people’s health. It 
combines sciences, skills and beliefs to maintain 
and improve the health of all the people through 
collective or social actions”. 
--J. Last Dictionary of epidemiology (2001) 



Weather Forecasting

Galveston, TX



Drought & Flooding

NOAA 2005



Loss of Agricultural Resources

Blewbury Energy Initiative



Infectious DiseaseInfectious Disease
• Vector-borne/Zoonotic 

diseases: Pathogen 
primarily resides in a 
second species and is 
transmitted to humans for 
example, rabies, malaria, 
Lyme disease

• Up to 75% of newly 
recognized diseases

• Can affect 100’s millions 
annually; millions of 
deaths

Human

ENVIRONMENT

Reservoir
Pathogen



Goal of Disease Forecasting

• Identify leading environmental indicators of 
changing levels of disease risk (over time 
and/or space)

• Characterize effect of time/space scale
• Monitor/evaluate for targeted intervention(s) 

as needed

• Long-term: Reduce costs of implementation 
while maintaining or improving health 



Bubonic Plague: U.S. CDC

Brown et al, in press



Dynamics of Vector Populations Respond to Dynamics of Vector Populations Respond to 
ShortShort--term Patterns of Environmentterm Patterns of Environment

• “We’ll get lots of mosquitoes if we got 
rain a few weeks ago.”

• “A few weeks” isn’t clear enough. Or 
is it? Could that be ‘real’?

Shone et al 2006



Leading Environmental Factors Predict Mosquito Leading Environmental Factors Predict Mosquito 
AbundanceAbundance

y(t) ~ Pois(λ(t))

log(λ(t)) = β0 + β1PRCP + β2TMIN + β3CLDD + β4MNTD + β5MNRH +β6PRCP + β7FLOW

days

Meteorological Variable Aggregate (Lag 1, Lag 2)

PRCP: Precipitation Total (22, 9)

TMIN: Minimum 
Temperature

Lowest (28, 13)

MNTD: Minimum Tide Lowest (27, 14)

MNRH: Minimum Humidity Average (28, 9)

FLOW: Stream Flow Minimum (11,0)

PRCP: Precipitation Total (1, 0)

CLDD: Cooling Degree Days Total (0, 0)
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Shone et al 2006



Dengue Forecasts: U.S. CDC

Johansson et al 2009



National Malaria Control Program - Zambia; 
Surveillance; Population Census

Training

CensusInvestigator data sets

Field study selection



Research Questions

Census data for sampling frame Identify correlates of infection

An arabiensis larval site identification Identify predictors of breeding sites



Programmatic Target Intervention
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Enrichment of Households with 
Infection; Heterogeneity in Intensity Provides approach for targeted intervention

Exclude large portions of region as potential breeding sites Breeding sites only near human risk 
areas



Summary
• Many of SMAP applications are directly 

related to public health issues (floods, food 
security, etc)

• In addition, the risk from many infectious 
agents vary in time and space and are 
influenced by factors related to SMAP 
level 3 & 4 data products

• These agents affect populations at 
national and international levels


